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TheSlsistorwith the PO=i«;;|J«"^P^;f„^'^, 
^^^^^^'kW^'f^o voltage is provided. 



6 b m[^^i£-r^'^^^^'^^ 

5 (7^]f fCTi^ 2 1 ^-h t ^ ^ ^ 
6 b IC^^etio 



8 b ^ISSto 



K™cUtor.ayer5inwhi^ 

milre of the electro-conductive filler to the 

melmoplastic polymer is performed, and the 

nter"tro'^^^^ 

conductor are alternately laminated so hat the 
numbe of layers of the organic resistor layers 5 
Teh interpose between the internal e^c ro e 
6a and 6b may become 2 °r^more layers and 
the organic resistor element assembly 7 is 

The exttnal electrodes 8a and 8b connected 
tolhe internal electrodes 6a and 6b respective y 
opposed to the side of the resistor element 
assembly 7 are provided. 
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8b 



5; PTC resistor layer, 6a, 6b : Internal electrode, 7: Resistor element 
assembly, 

8a . 8b : External electrode 



[CLAIMS] 



[ft 1 ] 

Sic. -rtL-eix^+f^t-^f^ff^m 



[CLAIM 1] 

A organic resistor with the positive temperature 
characteristic, in which the organic resistor layer 
which in distributed mixture of the electro- 
conductive filler to the thermoplastic polymer is 
carried out, and the internal electrode which 
consists of a conductor are alternately 
laminated so that the number of layers of the 
organic resistor layers which interpose between 
intemal electrodes may become 2 or more 
layers, and an organic resistor element 
assembly is composed. 

The external electrode connected to the 
intemal electrode respectively opposed to the 
side of this element assembly was provided. 



I L 



[CLAIM 2] 

■'^iil A organic resistor with the positive temperature 
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characteristic, in whi6h an above-mentioned 
electro-conductive filler consists of a spike-like 
metal powder, carbon black, and the 
electrically-conductive oxide of the shape of a 
whisker which gave electroconductivity by 
carrying out a coating by the electncally- 
conductlve substance, in Claim 1 . 



[CLAIM 3] 

A organic resistor with the positive temperature 
characteristic, in which an above-mentioned 
intemal electrode consists of the thin film on 
which the film forming was carried out by the 
metallic foil or the thin film coating technology, 
in Claims 1 or 2. 

[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



r^mrnhmmm^^m [INDUSTRIAL APPLICATION] 

[^^±^^ffl^^i !j. invention relates to the organic resistor 

^m^t. ^2252:^,ir.i which has a positive temperature characteristic 



[0 0 0 2] 



[0002] 



^^{Z 1 fit fc}^^tia±<75ag 

— ,t L T -^.SP L ti h ■'^ ^ 
(:j:rfA>Og 6 4 - 3 3 2 2 



[PRIOR ART] 

Generally, the resistor to which 1 sort or the 
electro-conductive filler of more, for example, 
carbon black, and the pulverised metal in the 
crystalline thermoplastic polymer is distributed 
has a positive temperature coefficient of 
resistance. 

As what was known well as a resistor which 
has such a positive resistance temperature 
characteristics, there is thing in which carbon 
black is added to the high density polyethylene 
as the electro-conductive filler (Japanese 
Patent Publication No. 64-3322 gazette). 
Figure 5 shows the example and fixes an 
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electrode 2 to both sides of the resistor PTC 
element assembly 1 which carried out 
distributed mixture of carbon black or the 
pulverised metal to the thermoplastic polymer. 
A lead wire 3 is respectively fixed to said each 
electrode 2. 

The mould of the whole element assembly 1 
with which such the electrode 2 and the lead 
wire 3 is provided is integrally performed except 
the point of a lead wire 3 by the mould polymer 
4. 



[0 0 0 3] 

Jt#r^ip7- 1 4 7 0 2# 



o 



[0003] 

Moreover, there are what constituted the 
resistor of PTC as a laminated type which 
laminated the ceramic layer like a barium 
titanate, and the internal electrode in the 
Unexamined Japanese Patent 7- gazette of No. 
14702. 



[0 0 0 4] 
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m] 

filie^^SS 64-3322-^^ 
ic It o .1 :^ ^-/TTt ; c J: o ^€ 



[PROBLEM ADDRESSED] 

There are the following problems in the organic 
resistor of the positive temperature 
characteristic using only carbon black as an 
electrically-conductive filler described in the 
above-mentioned Japanese Patent Publication 
No. 64-3322 gazette. 

As mentioned above, in the usable organic 
resistor using carbon black as an electro- 
conductive filler, the room temperature specific 
resistance could make it low no more than to 
2(0MEGA) cm grade, but it was unsuitable for 
the heavy current application. 

Moreover, if the resistance of the organic 
resistor of PTC property can be made low, it can 
reduce in size. 

For example, small-sized thing, which can be 
accommodated in a battery or is highly 
convenient to attachment out of a battery as 
what prevents the discharge or the charging by 
the excessive electricity in a battery etc. can be 
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provided. . . ^. . „^ 

However since low resistance-ization nas 

limitation, as mentioned above, in 
conventional carbon black usage, a size- 
reduction cannot be attained and providing of 
thing by which the space saving was performed 
is difficult on mounting. 



[0005] . . 

i\4oreover. if a resistance is made low, a heat- 
generation will be limited also with the same 
siectricity 

It does'not operate as PTC and since a heat- 
qeneration will be performed if it is used by the 
heavy current, the usage by the heavy current 
can be performed. However, in the carbon 
black usage mentioned above, since making 
resistance low is limited, the usage by the 
heavy current cannot be performed. 
If the quantity of an electro-conductive filler is 
increased in order to attain to make resistance 
low. a resistance variation rate will become 

small. . ^ 

The fault that it is difficult to carry out the 
electric current interruption at the time of 
abnormality comes out. 

[0006] 

Moreover, in order to lower a resistance as a 
product, it is required to make PTC resistor thin^ 
However, there is a trouble that a withstand 
voltage will decrease in that case. 



[0 0 0 7] 

mt^mm^7-l 4 7 0 



[0007] , . 

On the one hand, since the ceramic is used in 
order to obtain PTC property, a thing given in 
the above-mentioned Unexamined Japanese 
Patent 7- gazette of No. 14702 has a high 
specific resistance between internal electrodes, 
and since only that which is no more than 
5(0MEGA) cm grade is obtained, in order to 
enlarge the amount of electricity, it serves as 
large-size. 
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To the size-reduction, it is unsuitable. 
Moreover, in order to lower resistancf; value, 
thickness of the ceramic layer between each 
internal electrode must be made thin, and, for 
this reason, a withstand voltage becomes low. 

There is a problem of being unsuitable in the 
usage in the comparatively high voltage which 
exceeds 100V, 

Moreover, in order to make the withstand 
voltage high, when thickening thickness of the 
ceramic layer between internal electrodes, there 
is a trouble that overall thickness becomes 
thick. 



[0 0 0 8] 



mi 



[0008] 

In this invention, in view of the above- 
mentioned trouble, it aims at providing the small 
sized resistor whose the withstand voltage does 
not decrease and has the positive temperature 
characteristic, and which is used for a heavy 
current application. 



[0 0 0 9] 
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[SOLUTION OF THE INVENTION] 

In order to attain this objective, in this invention, 
the internal electrode which consists of the 
organic resistor layer which performed 
distributed mixture of the electro-conductive 
filler to the thermoplastic polymer, and a 
conductor is alternately laminated so that the 
number of layers of the resistor layers between 
internal electrodes may become 2 or more 
layers, and an organic resistor element 
assembly is constituted. 

The external electrode connected to the 
internal electrode respectively opposed to the 
side of this element assembly was provided. 

It Is characterized by the above-mentioned. 

[0010] 

In this invention, as for an electro-conductive 
filler, it is desirable to constitute by the 
electrically-conductive oxide of the shape of a 
whisker which gave electroconductivity by 
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nM\\:mk\z.^^m^'r^^_^ .nnductive material. ... . 



[0 0 1 1 1 



performing a coaiiiiy uy ...v.- r- . ,, 
spike-like carbon black and an electrically- 
conductive material. 

Moreover, as for an above-mentioned internal 
electrode, it is preferable to consist of the thin 
film by which the film fomning was earned ou by 
the metallic foil or the thin film coating 
technology. 

[0011] 



^^^^ 

[0 0 12] 



In this invention, the organic resistor antibody 
and the internal electrode which performed 
distributed mixture of the electro-conductive 
filler to the themnoplastic polymer are formed on 
a laminated type. The electrode area with the 
large sum total of the area of the internal 
electrode of each layer is obtained by above. 
A room temperature specific resistance can 

be made low. 

Moreover, since the organic resistor is used 
in order to consider as a heavy current 
application, between intemal electrodes does 
not need to be made thin, therefore the 
withstand voltage is not made low. 

[0012] 



^ _ ^i] ^ t- ^ ® m 

- 57^«5cr^ a L T o P T C 

^m^M5 t^un,mQ a. 6 

31) ^MLX. W 
7 c/^iRilffi . -r n ^' ^-tf^^^ 



RqurT^'ls a sectional drawing showing one 
Example of the organic resistor by this 

^hif organic resistor performs PTC resistor 
layer 5 and the intemal electrodes 6a and 6b 
which perform distributed mixture of the electro- 
conductive filler into the thermoplastic polymer 
which consists of a polyvinylidene fluoride for 
example, the 2 or more (example of illustration 
is 3 layers) layers laminate of the number o 
layers of the resistor layers between the internal 
electrodes 6a and 6b. v 
The organic resistor element assembly 7 is 

composed. , 
The external electrodes 8a and 8b connected 
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[0 0 13] 
m^W:U\. (SI). Z(D^O 

hL<\-ty'\^y^\^^'o\/-yi^ 
{zjfmL (s 2), 

X^mm^ML (S 3). ^(D 

?)C0^Ji"C^c?^l:1i6 a . 6 b 
^ff^t (S 4). Z(Dl0\Z 
a . 6 b ^Mitfcv/- h 

L7t (S 5) m^ff^^ti^lT 
(S 6). ^t75tt. ^li® 

8 b i:-t-5 (S 7), 



to the internal electrodes 6a and 6b respectively 
opposed to the side of this element assembly 7 
are provided. 

[0013] 

Figure 2 is a figure showing the manufacturing 
process of this organic resistor. 
1 hour kneading of the polyvinylidene fluoride 
which is an example of a crystalline 
thermoplastic polymer, carbon black as an 
electro-conductive filler, and the crosslinking 
agent is performed at 200 degrees C (S1). Thus 
material which performed kneading is formed in 
the shape of a sheet by the extruder or the 
press, and a crosslinking process is performed 
by the electron beam etc. (S3). (S2) 

Then, foil, such as a nickel, gold, copper, and 
an aluminium, is pressed and attached to both 
sides of a sheet in a 200-degree C heat state, or 
the electrodes 6a and 6b which consist of these 
metals are fomied by the thin film coating 
technology (a sputtering, plating, or vacuum 
evaporation). (S4), (S5) Thus laminated the 
sheet-like raw material to which electrodes 6a 
and 6b are attached, in the state of heating and 
pressure application. Then, it is punched into a 
defined shape (S6). An electrically-conductive 
paste is coat-applied to side, a metal cap is 
attached after that, and it considers as the 
external electrodes 8a and 8b (S7). 



[0 0 

m 1 
^ 6 a 
5^3 
a . 6 
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[0014] 

Table 1 shows the initial specific resistance and 
the resistance variation rate when making the 
organic resistor layer 5 between the internal 
electrodes 6a and 6b into 3 layers, namely, 
making the number of layers of the internal 
electrodes 6a and 6b into 4 layers, and a 
breakdown voltage (voltage which causes a 
short circuit in a temperature rise state), like 
figure 1. 

In addition, an above-mentioned resistance 
variation rate is value expressed by log 
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amSt^Sffl-efc ?> , « ^ worewer % in Table 1 or a subsequent table 

IT^v^ua^W**'-*^'^*'''' expresses volume %. ^ , . 

(i(Sa%SrSi". K^CWL-fc The element assembly used for to the test 

4:*JI?4«&*S«tL, makes an entire shape a rectangle. 
KSiT^Stfit* 1 WffiBC The thing of the 1 layer type which fjxed the 

eteCrode 2 to both sides ^ a res,s^ 



(L) 5:4. S mnu « (W) f^^^'^' ^ J^th (W) to 3.2 mm, and 
&3. 2 mm (T) kckness (T) to 0.5 mm. 

Smmtt, ii—yt^yyyy^ The carbon black filling factor could be 22.5 /» 



^tMmitW^^'^^ 22. 5 % . ^Qiume ratio. 
Lfc 7^^0^(^J:5'b<^ On the one hand, in this invention, spacing 

n mn^Q^^ 6hm(Dm between the internal electrodes 6a and 6b and 

2I£ • r 2. of mi «.icKn'- m - -^^-sed and « could be 2.0 

mm. 

[0015] 



[0015] As a result a room temperature specific 

^(75^m. mi^it^^ (2 5C .^g^ce (specific resistance in 25 degrees C) 

ic*3tt5it|gi5i) gerves as 0.75 (OMEGA) cm, when based on 

^^m^. 0. 7 5Qcini/^ jj^js invention. „ ,ontionfli 

^ 8Qcm(75^^ It reduces to about 40percent of conventional 

4iii^)*{'{ftTL ISiit^it:* goods of 1.8 (OMEGA) cm. 

5 3 ic^ tr:^^ To 5.3 of conventional goods, the resistance 

{ic^t^Jfepp^ 5 . 3 u ^ \r^ver^tion is 5.1. and hardly 

!hinnp^ Moreover the result which the 

^t.b-r. ^fc. (fe Sdown V iTage v^^^^^^ 

|&-r6mi±) 7i^t^^5i5p"p^2 0 0 J;;f/^^'°ntion hardly changes with 195V was 

V {ZM {.X^^^^f^^^^^ 1 9 obtained to 200V of conventional goods. 
5 V,^?^i'^t?ib7'^V^<^V^9/^^ 



[Q^^^^ ^« Moreover as mentioned above, when the 

^fc. mItSCOi.C, f^fl^aj number o^ 'ayers of the resistor layers 5 

6 a . 6 b m(D^^m 5 (Dm ^jgj^een the intemal electrodes 6a and 6b is 

^^smt Ltz^^. f^f[5mtiS ^ade into 3 layers, since the sum total of the 

6 a 6 b m(Dn^mM(Dm^ opposing area between the internal electrodes 

irf?t*,75f^ 3 {mm t tl 5 i^^ 6a and 6b serves as about triple extent of the 

i^ttmt i^^^^^^^^ conventional goods, a large size-reduction and 

.t^.5l" f 'tl heavy current-ization can be attained. 
Mfk'<-aO. ^ -T:;, g , Moreover, when a barium titanate is used for 

ij ^ ^ P T C miiPP'-^ ' PTC esistor in order to perform size-reduction 



00/06/20 



11/35 



(C) DERWENT 



JP9-69416-A ^ 



THOIN/OSOIW SCIENTIFIC 



(C. P^^MBG a . 6 b (DmM 
^{Ht. a . 6 b TbI 

■So 

[0 0 17] 

C 1 2 V- 1 5 ACOmM'k 1 5 
^i'iTV\ 1 5 0#i^±-r^<!rV^ 

1 2 %a>^(-if ^ bti'> 



[0 0 18] 
/£jb\ F^a^m^e a, 6 b<7)ff^ 

J; S ct o T t> Jf^sJc T' # 5 

•75(75 H *^JtflI?FMSff }c J; S 



and making thin-shape, the withstand voltage 
will become low if spacing of the internal 
electrodes 6a and 6b is narrowed. 

It stops being suitable for the application used 
by the comparatively high pressure. 

However, since spacing between the internal 
electrodes 6a and 6 b does not need tc be 
narrowed when based on this invention, the 
withstand voltage does not become low and it 
can use for high pressure application. 

[0017] 

[\/ioreover, about above-mentioned sample 
goods, DC12V-15A is supplied electricity for 15 
seconds, and it rests for 1 50 seconds. 

When the above-mentioned repealing 
supplying electricity test was performed, as 
shown in figure 3, in 10,000 times of repeating, 
the room temperature resistance value after 
repeating rose about 23% to early room 
temperature resistance value in conventional 
goods. 

However, when based on this invention, a 
change of this resistance value is limited to 
about 12%. 

It was found that low resistance value can be 
hold for a long period of time. 

[0018] 

In addition, a formation of the internal 
electrodes 6a and 6b can be formed also by the 
coat-application by printing of an electrically- 
conductive paste etc. 

However, the thin internal electrodes 6a and 
6b with a low resistance can be formed by 
performing this by fixing of a metallic foil, or the 
formation by the thin film coating technology as 
mentioned above. 

It can contribute to entire making thin-shape 
of a resistor. 



[0019] [0019] 

P T r«JTt(*^fS)#T-o iS^'^ As an electro-conductive filler which constitutes 

? T C^rK^-^mf^ ) 2^5? PTC resistor, a metal powder can be used in 

^ 1 n 7u iJi^-^m^ - ^'^dition to carbon black. 

•y9VJ.9V^,^. ^;^^-ivo^<rffl'/ o Moreover, what was mixed, having used the 

~ biy^ . ^71, ftiicO'^OT'-fe) ^^^^^ additive as the conductive support agent 
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mmm LTrlAtfct^ And more preferably, the metal powder as a 

^ 5 d So ^ ^ ^"J^;, ^^gredient of an electro-conductive filler, 

. J:0$?^b<(i. ^3^rbon black as a conductive support agent for 

^ ^-^i^J^ LT(D#B*&* making a room temperature specific resistance 

t r^r«igi^^iST$^6fc Zucl and the whisker-like e'ectnc — 

la^mmmt LX<D^-^^y oxide as a conductive support agent for raising 

?f W^-^^' a — -i..^^ crystalline 

r^S'f. - theTollar^^^^^^^ is more preferable. 



JO 0 2 0] ^ J niaking the composition of such an 

Z<D^mm^y^y-<^'^^^ dect?o-ronduc^^^^ fUer. it is desirable to use a 

ti-^m^^ ^mmt^r^t ^^^.^^.^ picket powder (powder which has 

7.yU^^<D=-y^^^n^ much protrusion around a grain), as a metal 

l^f ??t?:5«tr.' ^roreU it IS desirable to use that which 

,^^^^^^^ymV^^<^ :^^.jT^:rsuc, as silver,'a nickel, 
X 0 I a Srbon. and a tin dioxide (Sn02). as an 

ig^ =^'y^/^. i^M. -^{^2 electrically-conductive oxide. 

(sno^) momn^-^-m 



o 



J0°2 1] the organic resistor manufactured as 

J: 9 icMit^tifcWaig ;.,oned above, KF1000 of Kureha chemical 

ivt(*iiioV>-r. t Co. Ltd. manufacturing as a 

y ?y ^ LT^^^k^^t^KF fluoride is used. #255 of INCO 

1 0 0 0 ^^-y^^^S^-t ^"^ company manufacturing is used as a n'C^e; 

ivn (INCO) a^^?2 5 powder. tCeOOJD of Ketchen black 

5^^;!.>7-?V?ItT^ international co. manufacturing is used as 

^/^.yy^y^ -^^^7^ 'D?NTALLtK300 of Otsuka Chemical^ 

^>3-:hM±MEC 6 0 0 JD ' ring as a carbon coat potassium 

^^.^ ym y ^ Sanalfis Tsed. Each volume % is made into 



i: L T;^l^ft^r±i4-7- y V composition of Table 2. 

/u B K 3 0 0 ^.ffl'' \ ^^^'^^ in order to investigate the resistance property 
(7^(;fe:.fa%^^2(Dm/S>Lr> of the resistor itself, when PTC res'S ^r is 

constituted from the structure ^^own in figure 5^ 
^^M. S5;c.^Lf.h'.^.it-- that whose initial speafic resistance at 25 
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p T ci&^Pf^m^ ucm^. 

0 . 8 2 Q c m(7) t (7)7)S# (b 

m^mitm [=iog imi^nin 
m^'^m^mtfji^fco ^^^^ 

]tmi 1 : 7:y{lit--yx 
(tu IfiK FIOOO) 75#: 

;&-/1^">^t^# 4 5 0 0) 2 5 

>' (tutSK FIOOO) 75^ 
-y'^/^^^* (fif2#2 
5 5) 1 5^^%. ;!7 — 
V^y^ (MEEC 6 0 0 J D) 

1 0 

[0 0 2 21 

tl/io ^/c. iMtei#fl¥ 6 - 7 
9 3 9 Q^■(nX- 1 ^M,fn^ 

fA'^tz 11" 60>i'g- J; 19 b ^ # Tj^S 



degrees C is 0.82 (OMEGA) cm is obtained. 
Compared with the organic resistor filled with 
conventional carbon black as the electro- 
conductive filler, the quite low initial specific 
resistance was obtained. 

Moreover, a change of the specific resistance 
opposing to a temperature change becomes as 
it is shown In Figure 4. 

A resistance variation rate (=log (maximum 
resistance value / maximum initial resistance 
value)) is 8.6, namely, becomes 6 or more 
figures. 

It became sufficiently usable value. 

In addition, Comparative Example 1 and 2 
shown in Figure 4 consists of the following 
composition respectively shown in Table 2. 
Comparative Example 1: Polyvinylidene 
fluoride (above-mentioned KF1000) 75 
volume %, carbon black (Tokai Carbon Co., Ltd. 
company # 4500) 25 volume % 
Comparative Example 2: Polyvinylidene fluoride 
(above-mentioned KF1000) 75 volume %, 
nickel powder (#above-mentioned 255) 15 
volume %, carbon black (above-mentioned 
EC600JD) 10 volume % 



[0022] 

As shown in Figure 4, according to this 
Example, the big resistance variation rate was 
obtained compared with the resistor of 
Comparative Example 1 and 2, where carbon 
black independence, or carbon black and the 
nickel are mixed. 

Moreover, like the above-mentioned 
unexamined Japanese patent 6-79390, when 
only a metal powder was used, the resistance 
variation rate was about 6.0 in the maximum. 

However, according to this invention, the 
resistance variation rate bigger than the case of 
only this metal powder was obtained. 
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[0023] notorial used as a metal 

^ 0 ° 2 3 ] ^^^.-v. , n this invention, material used^^^ . 

:^^q^(^ioV^-C, powder, that whKjh comp^^^^^^^^^ 

-Cfflv^^^6^^^:^^l^^. ^:^f oxidizes is preferable and t^^^ ^^^^ 

g?^^{kbi;i<''^^'^^^^+^^ nitride, a bonde, etc. as mis 
^ --crSS'^aJ^*^* ^ "ere are .,ver and a n«e, In .he 

.fVuc ---- f ^^^^^^^ ana - 

;W;5-*?^o ^^^JJ^ mentioned ^j.^ g |ow specific 

^^-Citlgi^t^^^^'J^S-;-;'^ comparatively cheap ^^'^^./.Jd a tungsten 

vy;^xy^#«t4^^^""'^ carbide for an electro conou 
^^^fcm'^c^^^^it»^ ^Sin compared out of above. 

o . 1 t00241 above-mentioned 

„«^t^tc»+55»** ^'rL^f tL fiUing Stor opposing to the 
(15. 2(»%*fcttl l^lrtfnn black was rnade into 3.0 

8t$a%). P°l^!7*ardte«nrfactor opposing to the 

y^l^erVa <^^n ^at potassiun, ttanate 
o*a%- Srafmade into 11.1 volumes /. - 11-2 

^?yK*y?Aro«^ff('-'r i^^^V.. distance and the 

■r5?E«**ll- The initial ^Pf„f<=„r71n element 

11 2»a%i:l-^- -^^ resistance ^nation rate oi 

assemb^ using these metal powders 

tttggC t tgi5t^<t*tt« 3 '-^ ,n TaWe 3^ powder is used as shown 

.^ao \~/^V';^'^Jf;l in we 3^ in Initial specific resistance can be 

4||-«r.;// f^fflS^^* VtTareT6''or more flgures is also obtained 

Xmr^mx- # - for a resistance f'^y^ ,se a spike- 

6rTlil±»ffi*=»^^- '''"r°"*:deVasa'S powder 

*> uT^^'^-f "'*el powder as a meiai p 

yt-^'fifi-i, «fc\ mnVty-l '^clor is tmng P ^„|r,g [ the 

a. °TmL"'of an ele*rconductive filler (a nicked 

? "^t^ ,^/r/u*fcii*- volume o an ^^^„^^^) to a and 

lAl< it ^ ? -f, ;f volume* a'dymer to b, for example. 



PC (1 5. 2 
6 

3 



y 4 y 

TT-yy'y -y ^ u L < 

77 ij >^i^) (Di^-^^'k a 
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b t-r^t. ma 
Mi-^7tmm (%) = {a / (a 
+ b)} X 1 0 OT-fcSo 

[0 0 2 5] 

m~4. 0 ;zm<i: L. M.^^^ 
^0. 5 g/c m^~0. 8 g 

/cm' t-r^^tr-ttf^L 

7t. 4 . 0 /i m^BK.^t. 

0 . 5 g / c ^itlffc 
0. 8 g/cm^* ^mt^tU 

[0 0 2 6] 



mtmmt Lfcil-g~(7^fj] flirts 



[0025] 

In addition when a spike-like nickel powder is 
used in this way, the mean particle diameter of a 
nickel powder is set to 1.0 micrometres - 4.0 
micrometres. 

It is desirable to set an apparent density to 
0.5 g /cm3-0.8 g /cm3. 

If a mean particle diameter is less than 1.0 
micrometres, it will become easy to oxidize and 
it becomes easy to cause a secular change. 

Moreover, resistance value will become high 
if it exceeds 4.0 micrometres. 
IVIoreover, if an apparent density is less than 0.5 
g /cm3, resistance value will go up. 

If an apparent density exceeds 0.8 g/cm3, a 
resistance variation rate will become low. 



[0026] 

On the other hand, an above-mentioned 
whisker-like electric conduction oxide can raise 
a resistance variation rate by adding this as an 
electro-conductive filler. 

However, resistance value will become high if 
it is used unprocessed. 

Then it is desirable to perform the coating of 
the surface of a whisker-like electric conduction 
oxide by electrically-conductive thing, and to 
lower resistance value. In order to lower 
resistance value, when the coat of the whisker- 
like powder of a potassium titanate was 
performed with a carbon, silver, the tin oxide, 
and the nickel, value with sufficient of an initial 
specific resistance and a resistance variation 
rate was obtained. 

In Table 4, an initial specific resistance and a 
resistance variation rate are shown, when the 
whisker-like electric conduction oxide coated by 
the carbon, silver, and the tin oxide is used for a 
part of electro-conductive filler and the other 
electro-conductive filler and polymer were made 
to be the same as that of the above. 
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u <^\nce it Will become the expensiveness if 
^ ^ ^ ^ ^Mmmitm(D ^ - h S.nce jt ^^^^ ^^^^.^^ g ^^i3^e,. 

ltdffl V ^e t ffi^ic;:? ^,fcJ^> conduction oxide, the carbon coat is 

h-e+^^-e g^Q^g^ practical. 

[0 0 2 7] S??rhnn black used in this invention as a 

:^^mr.^^^X. mmi^< ZZ^Tsuppon agent which makes 

■r^mmmit L-Cffiv^^*- resistance value low had the larger effect which 

7}f:/y^:y^{i. it^Sa^^^ lowers resistance value, the larger that the 

^ V feirCiil^Tlf specific surface area is. 
1# A^ofc It^Sm^^J^^ '^•^ If carbon black with a small fP^cfic surface 

^ iZ%y^^i$-rm^ area is increased, resistance value will fa^^^ 

:^-7^ 7 ^l^^l^ ' ^ However if an additional amount increases, a 

MttT^^S^^ ^Sff?^! J^ancriariation rate will become low. 

i:, 1g^ru'^{k^75^^<':ir6o J '^^^1^3^^^^^ a point how resistance value is 

v^^^{C/>7:^v^|}5AD*■e® l ered with a few additional amount, 
^m^rtf ^^^^5^^^ ^ The specific surface area, the initial specific 

^ ^-.^sy:fy ^y^(Ditmm resistance and the resistance variation rate of 

mt^Mit^^^^^^^^^^ carbon black were examined 
^ , r ^ 1 ^ 4 {± ^ Table 4 is a tab e showing the result. 
CO V ^rl^WT bf-o ^ 4 f-j-c Table ^ is d cu » 

«*HcKvjr, IkeT^vvder and the carbon coat potass.um 

y ^ {i^ 2 {CO V ^ -C^^ 1 7t ^' ^^reover. the specific surface area of Table 5 

i^(D tm^-h(^^^^^'^^^ * is based on BET method. , > -^uai 

fc, ^ 5 <Dit^^m\tB E Tfe Carbon black of the sample of Na1 is .oka^ 

tcis'bO-Cfo^. No. carbon CO.. Ltd. company ^500 and ^^^^^ 

^M^*-7}^>y7y^«^ Cabot company VulcanXC-72. No.3 are 

"^^^ • flCZ A /n n N ketchen black * international company EC. 

^^-^y|±^#4 5 0 0 N ketch^^^^^ ^ international company 

o. 2}l:^^#>7MCabo Kejchen ^'33,3edforNo.4. 

t) ^tU'f/^:^y (Vu 1 c a ^^"^ 
n) XC-72. No. 

-ya-^/Ulti^EG. No. 4 il 

-f-->3-f-M±§!lEC 6 0 0 JD 

I 0 0 2 8 1 As shown in Table 5. in the thing using carbon 

^5 1C,T:-rJ;^l-l. itSmlMX)^ black whose specific surface area is 58 m2/g or 

5 8 m V g * more, the resistance variation rate of 5 or more 

7 -7 ^ ^ ffl ' t. ''^ ' ^ figures is obtained. 

^X\^^X^<r^'m%\'cm'A%'h\^^ But. an initial specific resistance becomes 
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m^mitm^m^tosb. i a o 



high. 

In the composition shown in Table 5, from the 
relationship of a specific surface area and an 
initial specific resistance, when it was about 800 
m2/g or more, it became clear that an initial 
specific resistance can be limited to 2 (OMEGA) 
cm or less. 

l\/loreover, in order to obtain the resistance 
variation rate of 5 or more figures, as for the 
upper limit of this specific surface area, using as 
1300 m2/g or less is preferable. 



[0 0 2 9] 



m^m^^^-r=5=-y^^i^f^ 
f^^t. 2 5 



[0029] 

Next the result examined about the fill of the 
nickel powder as an electrically-conductive 
powder is demonstrated. 

What is sufficient is just to add many electro- 
conductive filler in a polymer, in order to lower a 
specific resistance. 

However, when an additional amount is too 
much, after a polymer expands, a resistance 
does not go up, without disengaging the contact 
between electro-conductive fillers, and a 
resistance variation rate is small. Therefore, it is 
not practical as a PTC resistor. 

Then, as shown in Table 6, the filling factor 
opposing to the polyvinylidene fluoride of 
carbon black is fixed to 3.0 volumes %, and the 
filling factor opposing to the polyvinylidene 
fluoride of carbon black is fixed to 11.1 
volume %. 

The ratio of a polyvinylidene fluoride and a 
nickel powder, i.e., filling factor of a nickel 
powder, is changed variously. 

The initial specific resistance and the 
resistance variation rate were measured. 
As a result, a resistance is too large when the 
filling factor of the nickel powder opposing to a 
polymer is less 10 volume %. 

If it exceeds 25 volume %, a resistance 
variation rate will also become 5 or less figures. 

It became clear that it is not endurable for 
practical use. 
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^o/„^l 5. 3. 0 

^yf k n y X > ^ ^ - ^" ^ ^ " 

^^^tjs 5 w-m%- 2 0 



The°ibiective of addition of a whisker-like 
JotsstXna^^ is that a resistanc^^^^^^^^^^^^^^ 
?ate is enlarged compared with addition of a 
nirkel simole substance, 
""er. a potassium titanate is too fe^^^^^ 
Moreover, if it is too much, a resistance 
variation rate will become small, 
therefore the appropriate additional amount 

"\\rfTnf factor of the nickel powder 
opposing to' a Po'yvinylidene Auo^^^^^^^ 
carbon black is respectively made almost fixed 
to 15 0 15.1 volumes % and 3.0 volume % in 

^^?'hVresult in which the filling factor of a 
polyvinylidene fluoride and a carbon coat 
^ot^ssium titanate was changed variously and 
measured the initial specific resistance and the 
rociQtance variation rate is shown. 
FrImCrrsutt of Table 7, if the fflling fador 
ODMS ng to the polymer of a potassium titana e 
te ft^e volumes % - 20 volume % and a suitable 
nuantity the value of about 4 (OMEGA) cm or 
tess S be obtained as an initial specific 

'^f bSme dear that the value of 5 or more for 
a resiSance variation rate figures ,s also 
obtained. 



[0 0 3 1 1 



M^Lver. by addition of carbon black, since a 
Sc resistance was made low even when i^ 
fs' a small amount of additional amoun . the 
additional amount was examined as an 
assistant of a nickel powder. 

Like the case of a nickel powder, if the fill of 
this carbon black is too much, a resistance 
variation rate will become small. 

In Table 8. the filling factor th%nickel 
powder opposing to a polymer and a carbon 
co^t potassium titanate is respectively made 
all^ost fixed to 15.0 volumes % - 1 5^ volume % 
and 11.0 volumes % - 11.1 volume /o. 

The filling factor opposing to the polymer o 
carbon black was changed, and the in tial 
spedfic resistance and the resistance vanation 
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^mm^^^ 1 i^m%'- 5 wm^/o-^- 

fctltt'. WMitmm'^^^ 2Qc 

[0 0 3 2 J 

[0 0 3 3] 



rate were measured. The result for above is 
shown. 

If the filling factor of carbon black opposing to 
a polymer is one volume % - 5 volume %, an 
initial specific resistance can make it lower than 
about 2 (OMEGA) cm. 

It became clear that the value of 5 or more 
figures can be obtained also about a resistance 
variation rate. 



[0032] 

As a themioplastic polymer used in this 
invention, a high density polyethylene, a 
polypropylene, a polyamide resin, a polyacetal, 
polyvinylidence chloride, the poly 
tetrafluoroethylene, etc. are mentioned in 
addition to a polyvinylidene fluoride. 
(Following margin) 



[0033] 



mi] 



[Table 1] 







(Qcm) 




(V) 




22.5% 


0.75 


5.1 


195 




22.5% 


1.8 


5.3 


200 



: 31 U.5mm x W3.2inm x T2.0nim 
: L4.5mm x W3.2inm x T0.5min 

filling factor of carbon black / initial specific resistance at 25'C / resistance 
variation rate / breakdown voltage 
upper line: this invention : three layers 
lower line: conventional invention 
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[0034] 
[Table 2] 




Example 2 

:r — e'r, ca^o- , ca^on ..ass.. ..na. 
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[Table 3] 
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mm'' 


No 










(Qcm) 


1 


74.9% 


I 1*5-4 70 






185.5 


6.86 






3.0% 


11^% 


2 


76,7% 


WC 14^% 


2J96 


9.296 


102A 


6.11 




16.896 


a096 


11.196 


3 


75.096 


Ni 13.396 


2.3% 


9.496 


0.82 


6.02 


7^ 


15.296 


3.0 9i 


11.196 



polymer / electro-conductive filler / initial specific resistance / resistance variation 
rate 

polyvinylidene fluoride / electro-conductive powder / carbon black / carbon coat 
potassium titanate 
filler filling factor 
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[Table 4] 



No 




^€i47^7- 


(Qcm) 


(fir) 




Ni 






1 


76.196 


1^496 


0.4% 




121 


6.24 


7 ^ y 


15.096 


0.5% 


11.7 % 


2 


76.796 


13.5 96 


0.8% 


SnO,n-h 9.0% 


124 


5.86 


7^-7 -3c 


15.096 


1.0% 


105% 


3 


75.0 96 


13396 


Z3% 


A-.-ifya- h 9.4% 


0.82 


6.02 


7 < 7 


15.196 


3.0% 


11.1% 


4 


73.4 96 


13.096 


4.2% 


Ag3-h 9.4% 


0.18 


6.98 


7 Y 7-5cll^ 


15.196 


5.4% 


11.4% 
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polymer / elec.ro-conduc.ive Hiler / ini.ial specie resis.ance / resis.ance variaUon 

rsts 

polyvinylidene fluoride / nickel / carbon black / potassium titanate 
filler filling factor 

no surface coat / SnO, coat / carbon coat / Ag coat 



[0 0 3 7] 



[0037] 



[Table 5] 



No 



75.0% 
75.0% 

7 >f 5 -nm^ 



Ni 



13.3% 
15.1% 
13^% 



75.0% 
7 ^ y 



15.1% 



13^% 
15.1% 



23% 



3.0% 

It^iilS 214ltf/g 
23% 



f- # 'J >? A 



ao% 



It^a 929itf /g 
23% 



3.0% 



9.4% 
11.1% 
9.4% 
11.1% 



9.4% 
11.1% 



(Qcan) 



15.6 



13.4 



ma 

(IS) 



5.62 



6.82 



1.01 



6.32 



75.0% 
7^5 



133% 
15.1 % 



lt«iiai270mVg 
Z3% 



3.0% 



9.4% 
11.1% 



0.82 



6.02 



polymer / elec.ro-conduc.ive filler / ini.ial specific resis.ance / resis.ance variation 

polyvinylidene fluoride / nickel / carbon black / carbon coat potassium ...ana.e 

filler filling factor 
specific surface area 
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fTable S] 









m 




No 




Ni 






mm 

<Qcm) 




1 




a4% 


2J5% 


10.1% 


1054 


5.86 




7.3% 


ao% 


11.1 % 


2 


79.1% 


S£ % 


2.5% 


9.8% 


324 


623 






3.0% 


11J)% 








75.0% 


ia3% 


2.3% 


9.4% 


0.82 


6.02 


3 




1&]% 


3.0% 


1U% 




70.856 


1&1% 


2.2% 


&S% 


0.32 


421 


4 




20.4% 


ao% 


11.2% 



polymer / electro-conductive filler / initial specific resistance / resistance variation 
rate 

polyvinyiidene fluoride / nickel / carbon black / carbon coat potassiunn titanate 
filler filling factor 
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imi] [Table 7] 
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polymer / e,ec.o<ondu*e filler / ir,itial specific res-..ar,ce / resistance varia.cn 

poTyvinylidene fiuoride / nicKel / carbon blacK / carbon coat potassium .itanate 
filler filling factor 
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[Table 8] 
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No 






mm 


1 m. 
mm 

(ffi) 


tf — V T -/ 


Ni 






1 


76^ ?S 
•••••«■•••••••«••• 


15.0% 


0.4% 
0.5% 


9.6% 
11.1 % 


sas 


6,86 


2 


76.3 5a 


las % 


0.8% 


9.4% 


224 


6.11 


"7— >cS^ 


15.0% 


1.0% 


11.0% 


3 


/OiU >cl 


ia3% 


a3% 


9.4% 


0.82 


6.02 




15.1% 


ao% 


11.1% 


4 


7a6% 


iao% 


4.2% 


9.2% 


0.18 


3.98 


7^ 5-3£i^ 


15.0% 


5.4% 


11.1% 



polymer / electro-conductive filler / initial specific resistance / resistance variation 
rate 

polyvinylidene fluoride / nickel / carbon black / carbon coat potassiunn titanate 
filler filling factor 
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[EFFECT OF THE INVENTION] 
According to Claim 1, the organic resistor layer 
which carried out distributed mixture of the 
electro-conductive filler to the thermoplastic 
polymer, and the internal electrode which 
consists of a conductor are alternately 
laminated so that the number of resistor layers 
between internal electrodes may become with 2 
or more layers, and an organic resistor element 
assembly is composed. 

Since the external electrode connected to the 
internal electrode respectively opposed to the 
side of this element assembly was provided, the 
opposing area between electrodes increases. 

An apparent specific resistance can be 
reduced sharply. 

Moreover, compared with the case where a 
ceramic is used for a resistor, since the specific 
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u rp<.istance of a resistor layer is low, entire 
^^^^^^^'?iiT|;^^ Eh" entire size are not enlarged so 
> ft < i <) i^nmm P T C organic resistor for heavy currents 

«Sfit**ffi»^* ^ t ca^ provid^. without dropping a ^.thstand 

-^:?SK size-reduction of PTC organic 
" resistor can be attained. 

[0 0 4 2] ^, 'i!?^'according to Claim 2 a metal powder, a 

ti*«2C±ntf. whifkeX electric conduction ox,de and 

;^;.^mnm<tmiiiV* ^L'^n Wack were dispersed and nn.xed to me 
%y^y-y^im&^^mn ^,„„e them^opiastic poly,.er and *e 
^^U^mcm- m^^l^ organic resistor of ^^C P operty 
?c»i4«*«e^*^«?^ ~T',Ve.ir^ ch »nsi of Sbon black, 
SS2l^.Sl^n;-'.t rrtem^^-W resistance can be 
«lctt«b. Siatttg*t*16< ';(;;3tle^stance variation rate bigger than me 
Jfx5^i:*^t-S- L.*>t#« using the electro^onduc^ve filter whch 

^1^,3^ 0? 3 metal P°»d^[,!?''.!P^^^^^^^^^^ ' 

-^l-^.lnirreL^r^^^^^^^^ 

^tiSsiftU^t^^- ^ '-nr';r^r''S trSutr^can be 
mmm-^-oymmnWiir c ^'^'mc'resfstor of PTC p-<=perty 

mn^mmmmbii^- Stgeous on mounting can be provided. 

[0 0 4 31 „ to Claim 3, since the internal 

fi*i(3(Cj:nii, rt«l!«tS ^S^de«as composed of the thin film fornned 

?e'chno,ogy, it can form the .h,n internal 

I ■h-m-r- m<X^'^(^i^^^^ electrode with a low resistance 
^|Si.^«l S^f*^i* it can contribute to maKing th.n-shape of the 
(Dmmtr^^^-^^-^^^ whole resistor. 

OB 1 [BRIEF EXPLANATION OF DRAWINGS] 

ItHll Ifif the LlLal drawing showing one Ex^^^ 
^m'<^^o P T C^^tt'^-^f^ of the organic resistor of PTC property by this 

|g:^(^^(/^-milSf?'!^'-^'j''^^l^ invention. 
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[FIGURE 2] 

It is the manufacturing process figure of tliis 
Example. 

[FIGURE 3] 

It is the graph which shows a change of the 
resistance value at the time of performing the 
supplying electricity test about this Example 
repeatedly contrasted with a prior art example. 



4] 

m5] 

PTC #tt(7)^^}g^n:^ 

t:^i-mmmxh^o 



[FIGURE 4] 

It is the graph which shows a change of the 
resistance value opposing to the temperature of 
this Example as contrasted with Comparative 
Example. 

[FIGURE 5] 

It is the sectional drawing showing the organic 
resistor of conventional PTC property. 



5 : PTCfe^^M, 6 a, 6 

b : \^umm. 7 : m^i^mi^. 

8a. 8b: ^^WM 



[EXPLANATION OF DRAWING] 

5: PTC resistor layer, 6a, 6b : internal 
electrode, 7: Resistor element assembly, 8a, 
8b : External electrode 
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[FIGURE 1] 
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6b ^U' 




8a oan^^i^ \ ^^nm 

^^^^ 7^1*^1* 

. fi. 6b • Inte^eiS^ode. 7: Resistor element assembly, 

5: PTC resistor layer, 6a, 6b . iniemdi e 

8a, 8b : Extemal electrode 
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[FIGURE 2] 
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S2 



S3 



S4 



55 



S6 



S7 



polyvinylidene fluoride / carbon black / crosslinking agent 

S1-S7 : kneading / forming sheet / cross linking / forming electrode / lamination 

/ punching / forming terminal 
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[FIGURE 3] 
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50 






it 






0 












25 






50 



0 



1000 



10000 ({d]) 



10 100 

: DC12V - ISA. 15sec;^->- ISOmsec^f-:? 

vertical axis : specific resistance variation rate (%) 
upper line: conventional type 
lower line: lamination type 

test condition : DC12V- 15A. 15sec ON - 150 msec OFF 
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[FIGURE 5] 
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1 pTctsmif^ 



mm 




1:PCP resistor element assembly 2: electrode 3; leadwire 4: mould resin 
[B4l [FIGURE 4] 
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vertical axis: specific resistance horizontal axis: temperature 
comparative Example 1 : PVDF (75%) ^ CB1 (25%) 
comparative Example 2 : PVDF (75o/o) ^ Ni (15%) ^ CB2 (10%) 
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